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@ Silica-alumina carriers preparation, hydrogenation catalysts preparation therewith and their use for 
aromatics hydrogenation. 



@ The present invention relates to a process for preparing sflica-ahjmina carriers preferably under the 
form of extrudates. Further, the present invention also provides hydrogenation catalysts prepared 
thereof. These catalysts are used in an improved process for the reduction of the aromatic hydrocar- 
bons content present in hydrocarbon streams. 
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The present invention relates to a process for pr paring silica-alumina carriers and to hydrog nati n cat- 
alysts prepared therewith. The present inv nti n also relates to a process for the reduction of the aromatic 
hydrocarbons content in hydrocarbon streams. 

Most of the liquid hydrocarbon products obtained by refining crude oil (distillates, gasolines, ...) contain 
5 levels of aromatic hydrocarbons which can be harmful for further use. Indeed, aromatics are known to reduce 
the cetane index of diese! fuels. Also, aromatics evaporating from hydrocarbons are more toxic than aliphatics. 
Finally, aromatics generate more smoke and more soot particles during combustion. Consequently, more and 
more environmental regulations are set up to limit the aromatics content in solvents or in transportation fuels. 

The reduction of aromatics content in hydrocarbon streams can be carried out by catalytic hydrogenation 
10 on metal catalysts. However, most of the refining streams contain certain levels of sulphur and nitrogen com- 
pounds which are known as poison of these catalysts. 

Group VIII transition metals such as Co or Ni supported on a carrier are very active catalysts, but in the 
presence of sulphur they are converted into inactive sulphides. 

The use of Group VI -Group VIII bimetallic sulphides such as those of Ni-W or Ni-Mo can be found adven- 
ts tageous since their activity is less sensitive to sulphur. However, very high hydrogen pressures are required 
to observe significant aromatics conversion. 

Noble metals such as Pt or Pd and alloys of noble metals deposited on a carrier are also known as active 
aromatics hydrogenation catalysts. The Applicant has already developed such hydrogenating catalysts as de- 
scribed in US Reissue 26883. However, these catalysts are based on low-alumina silica-alumina carriers. Fur- 
20 ther the shaping of such carrier requires a pelletising step. Said peHetising step is slow, expensive and difficult 
to handle due to abrasion of the equipment; further by this method it is not possible to obtain catalyst particles 
with a diameter lower than 3 mm. 

The need to use hydrocarbon streams, e.g. petroleum distillates, with lower and lower aromatics content 
is still requiring further improvements of hydrogenation catalysts. 
25 It is an object of the present invention to provide for a silica-alumina carrier as well as a process for its 
preparation. 

It is another object of the present invention to provide for an hydrogenation catalyst based on the silica- 
alumina carrier of the invention as well as a process for its preparation. 

It is a further object of the present invention to provide for a hydrogenation process of hydrocarbon streams 
30 in the presence of the hydrogenation catalyst of the present invention. 

According to the present invention, the silica-alumina carrier can be obtained by a process comprising the 
following steps : 

(a) mixing an aluminum compound with a silicon compound to obtain a solution, said aluminum compound 
being chosen among aluminum alcoholate and aluminum carboxylate, and said silicon compound being 

35 chosen among silicon alcoholate and siloxane compounds; 

(b) hydrdysing the solution from step (a) under acidic conditions at a temperature comprised between 50°G 
anaM50°G; 

(c) cooling the mixture coming from step (b) in order to obtain a gel; 

(d) processing the gel from step (c) to obtain a paste by eliminating the excess of volatile compounds such * 
40 as acid and water; 

(e) extruding the paste coming from step (d) under the form of extrudates; §^f? 

(f) calcining the extrudates from step (e) at a temperature comprised between 300°C and 700°C for at least 
a few hours to remove the organic materials and moisture. 

According to another embodiment of the present invention, the hydrogenation catalyst can be obtained by 
45 depositing one or more metals of Group VIII on the silica-alumina carrier of the invention. 

The Applicant has unexpectedly found that it is possible to obtain a significant reduction of the aromatic 
hydrocarbon content of hydrocarbon streams when using the hydrogenation catalyst of the invention in a hy- 
drogenation process. 

The Applicants have now found that starting with an aluminum compound such as an aluminum alcoholate 
so c or an aluminum carboxylate and dissolving said aluminum compound into a silicon compound such as a silicon 
alcoholate or a siloxane compound to obtain a homogeneous solution, leads to beneficial results when the so- 
prepared support is used in the process of the invention. 

The aluminum carboxylate is preferably a C^-C^carboxytate: As exampl e of aluminum carboxylate, one 
,c ancit aluminum acetate; hydroxyaluminum diacetate and aluminum acetylacetonate., 
55 As xample of siloxane compound, one ran^te xy 

radicals per Si atom) such as qrpotyethoxy siloxa ne hav ing 1 r 9 Si atoms per molecul . 

It has been found as particularly citable to use Al and Si aJ<x>holates wherein ach alcoholate group has 
fromr1cto:4:carpon : ato ms. General l y r rt is preferred to use Al isoprop^ 



CC2 (S^fitf^ 
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cThe^^Otton-otrtained-atstey 
byjwejg htandmo fppfeferabjyfrgm versus^fctaToxide (teraluminum 

xide + sHicon oxide). 

Th hydrolysing step (b) is preferably performed under weak acidic conditions {pH comprised b tween 2.5 
5 and 4), for instance by pouring the solution from step (a) into acetic acid aqueous solution of 0.05 to 0.5 
mole/litre. The hydrolysis is performed under stirring at a temperature comprised between 50°C to 150°G and 
preferabl^betwe^-TO^aW 

According to the present invention the processing step (d) for preparing the silica-alumina carrier preferably 
consists of a drying step which is usually performed at a temperature comprised between 20°C and 100°C? 
10 preferably between 505C ahd : 80°G: 

According to the present invention, step (e) can be performed either in an extruder to form extrudates or 
according to conventional pelletizing process. Preferably, the paste obtained at step (d) is processed in an ex- 
truder to form extrudates. Organic extrusion aids such as glycerol or methyl cellulose can be added to the mix- 
ture. According to a preferred embodiment of the present invention, these extrudates have a see lower than 
is 3 mm, more preferably lower than 2 mm; this represents a great advantage because such processing was not 
possible with the prior art methods for preparing a low-alumina silica-alumina carrier. Indeed, the small size 
of the extrudates enhances the transportation of the reactants through the catalyst particles, and increases 
the volumetric activity for a given reactor. 

In accordance with a preferred embodiment of the present invention, before the calcination step (t), the 
20 extrudates obtained at step (e) hereabove are allowed to dry between rc<M^ temperature and 1 50°C. 

The calcination temperature of step (f) is comprised between 300 and 700°C, preferably between 500 and 
600°C. 

According to another embodiment of the present invention the paste obtained at step (d) may also be blend- 
ed with kaolin in an amount up to 1 0 parts for 1 00 parts silica/alumina; kaolin is added as an additional extrusion 
25 aid. 

As indicated hereabove and according to another embodiment of the present invention, the hydrogenation 
catalyst can be obtained by depositing on the silica-alumina carrier of the invention one or more metals of Group 
VIII, preferably from 0.1 to 1.5 wt% in total. 

The impregnation is preferably performed with a solution of one or more salts or complexes of noble metals 
30 of Group VIII. A salt or complex of platinum is preferred. More preferably the impregnation is performed by using 
an acidic complex of Pt, with the pH of the initial Pt complex solution being sufficiently low (<3, if possible <2) 
to favour Pt deposition while obtaining a good Pt distribution, but not too acidic to avoid carrier dissolution (>0.5, 
if possible >1). More preferably the impregnation is carried out by using an acidic H2PtCt 6 solution in sufficient 
amount to have a Pt deposit of about from 0.1 to 1.5 wt% Pt, preferably from 0.3 to 1 wt% Pt 
35 In case of impregnation with a palladium salt either alone or in conjunction with the Pt salt, the use of Pdd 2 
is preferred under similar conditions. In that case the amount of Pd deposited is of about 0.1 to 1.5wt% Pd, 
preferably from 0.3 to 1 wt% Pd. Conjunction of Pt and Pd can be preferred since their joint use leads to better 
resistance to sulfur poisoning; a weight ratio of Pt to Pd of from 0.1 to 10 is most preferred. 

As indicated hereabove and according to another embodiment of the present invention, a reduction of the 
40 aromatic hydrocarbon content is obtained when using the hydrogenation catalyst of the invention in a hydro- 
genation process of hydrocarbon streams. 

The hydrocarbon streams are usually liquid hydrocarbon products obtained by refining crude oil (e.g. dis- 
tillates, gasolines, ...), said products containing certain levels of aromatics hydrocarbons. The hydrogenation 
process of the present invention is particularly suitable for petroleum refinery distillates having a boiling range 
45 comprised between 60°C and 350°C. 

The hydrocarbon streams usually contain as a matter of practice a minimum of 0.1 p.p.m. by weight of 
sulphur, and an aromatic content of about 1 to 99% by volume. 

The catalysts of the invention are less sensitive to sulphur in the feed than Pt/alumina catalysts. Whilst 
not wishing to be bound by a theory, it is believed that the sulphur level in the feed partly determines the activity 
so level of the catalysts of the invention (as do other reaction conditions as the temperature, the pressure, the 
amount of hydrogen and the contact time). If necessary, the sulphur content may be lowered by hydroge nating 
the hydrocarbon stream according to processes well known in the refining of hydrocarbon streams, e.g. in the 
presence of a catalyst comprising by way of an example, cobalt and molybdenum oxides supported on alumina . 

More particularly, th catalyst f th inv ntion may thus be used in a continuous m thod for reducing th 
55 aromatic hydrocarbon content of a hydrocarbon stream having a sulphur content preferably n t greater than 
1 000 p.p.m. by w ight (more pref rably lower than 500 p.p.m.) and boiling in th rang of 60°C to 350°C, and 
hydrogenating said hydrocarbon stream on th catalyst whose silica-alumina carrier contains at least 75% by 
weight of silica, preferably 85% by weight of silica. 
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Hydrogenatbn is desirably carried out under the following conditions: 
T mperature : 100 to 400°C, preferably 250 to 350°C. 

Liquid Hourly Space Velocfty (LHSV) : 0.1 to 20 vAr.h. (voJ.liqukJ hydrocarbon feed/vol. cat/hour), pre- 
ferably 0.5 to 10 v/v.h. 
5 Pressure : 5.10 5 Pa to 70.10 5 Pa, preferably 20 to 55.10 s Pa 

Hydrogen to hydrocarbon ratio : 100 to 3,000 litres hydrogen at normal temperature and pressure 
(N.T.P.) per litre of liquid feed, preferably 150 to 2,500 litres hydrogen (in English units about 500-1 7,000 s.&f., 
preferably 850-14,000 s.cf. per barrel of liquid feed). 

It is of great advantage to use as high a temperature as possible in order to increase the reaction rate. 
10 Temperature should, however, be kept under a certain limit according to the thermodynamic equilibrium. Use 
of temperatures higher than this limit indeed favours the dehydrogenation reaction rather than the hydrogen- 
atton reaction, as well as secondary reactions such as hydrocracking. 

The process of the invention may be carried out continuously for very long periods of time. 

The following examples are given to illustrate the process of the invention but without limiting its scope. 

15 

Example 1 : 

Several extruded silica alumina carriers were prepared according to the following procedure : 

20 Reagents : tetraethytorthosilicate (TEOSi) : 780ml 

aluminium triisopropoxide (AliPrO) : 125g 
aqueous solution of 0.1 M acetic acid (HAc) : 2.4L 

Reagents mixing : 

- AliPrO was dissolved into TEOSi under vigorous stirring to obtain a clear homogenised solution 

25 - the mixture so obtained was added to the HAc solution then heated under reflux for 4 hours at 85°C 

(adding a mbrturejrfwater and isopropanol to keep a const ant liq uid level) ' " 

- the mixture was allowed to cool down, still maintaining stirring. 

The gel was dried at 80°C in a kneader. When the solid content of the mixture was sufficient to obtain an 
extrudable paste, the gel was extruded. The extrudates were allowed to dry at 110°C for one night, then were 

30 calcined at 50f>600?C for 24 hours under air. Addition of glycerol (5% w.r.t total oxides) was done during knead- 
ing to ease extrusion. The carriers so obtained were then impregnated with Pt using an acidic solution of 
H 2 PtCl fl (pH=1.2). The above procedure was repeated five times to give catalysts 1A to 1E. 

The properties of the carriers and of the corresponding catalysts are listed in Table I as well as those of 
a commercial reference catalyst R1. 

35 It can be seen from the results that some differences are observed between the carriers. They are related 
to the possible contamination of the carrier with impurities leached from the walls of the vessels or from the 
die of the extruder (e.g. catalyst 1E). In addition, changes of the solid content of the extrusion paste and of 
the extrusion equipment may induce slight variations of the surface area. For instance, a paste with a slightly 
higher solid content (catalyst 1A) had a lower surface area since the applied pressure during extrusion was 

40 higher. 

The reference commercial catalyst was prepared by the impregnation of a peUetized carrier with H 2 PtCI 6 . 
The carrier itself was prepared by pelletizing a silica-alumina powder obtained as follows : 

A sodium silicate solution was poured in an acidic solution containing an Al-saltfor gel if ication. The mix- 
ture was washed with a solution containing NH 4 + to remove sodium then with deionised water to remove the 
45 excess anions. The mixture was then spray-dried and calcined to obtain the carrier powder. Further washing 
with diluted acid solution was done to reduce the sodium content Such procedures are described e.g. in J. Col- 
loid. Science 2, 399 (1947) or Ind.Eng.Chem. 44 (12) 2857 (1952). 

Example 2 : 

50 

The various catalysts prepared in example 1 were tested in a short standard catalytic activity test for the 
conversion of aromatics in a kerosene spiked with 700 ppm S. A comparison was made with the commercial 
catalyst reference R1 cited in example 1 (Table II). 

55 



4 



35 



40 



50 



55 



EP 0 669 162 A1 



TABLE I. 



5 Catalyst lA IB 1C ID IE Rl 

Pt wtX 0.63 0.66 0.77 0.60 0.67 0 61 

10 

A1 2 0 3 X wtX 11 12 12 12 12 12 

f5 Na 2 0 wtX 0.010 0.0028 <0.001 0.006 0.09 0.088 

K 2 0 wtX 0.012 0.0037 0.0025 0.003 0.008 0.006 

20 

Fe 2 0 3 wtX 0.064 0.0421 0.0296 0.013 0.047 0.046 

CI wtX 0.18 0.17 0.16 0.15 0.18 0.12 

25 

SO^ wtX 0.004 0.009 0.011 <0.02 0.02 0.15 

30 S.A.(*) ra 2 /g 307 320 nd 329 351 nd 

S.A. (**)ra 2 /g 288 259 300 274 295 374 



Part.Diara.mra 1.7 1.9 1.9 1.7 1.7 3.0 

Sorbed H 2 45.0 49.1 45.9 45.0 45 24 

(Mi»ol/g)(***) 



X dispersion 70X 72.7 58 72 65 39 

45 (***) 



<*) surface area before impregnation 
(**) surface area after impregnation 

(***) fraction of Pt on the surface determined by using the technique 



described in J.Catal., 9, 125-127 (1967) and assuming 2H 2 sorbed/Pt. 
nd = not determined 
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TABLE II 



Microtest evaluation on ground catalyst 



Catalyst 1A IB 1C ID IE Rl 

10 



Aromatic s 

15 Conversion X 76 72.3 68.2 63.0 73.0 43 



constant 

^ cat. vol. 8.6 7.5 6.7 6.0 7.7 3.4 

K 2 constant 11.8 14.1 12.8 13 15 8.2 

Pt.wt . 

25 

: kinetic constant, assuming order 1, and normalized to a 
30 constant space velocity. 



: kinetic constant, assuming order 1, and normalized to a constant 

Pt weight. 
35 b 

Example 3 : 

A catalyst carrier was been prepared using about the same procedure as in example 1. Hydrolysis was 
40 carried out using 0.17 M acetic acid solution to maintain the pH at 3. However, after hydrolysis, the gel was 
washed with water and dried at 110°C. A white wet powder was obtained, (3A), with about 50 wt% wetness. 
This powder was then used to prepare extrudates. To ease extrusion, it was mixed with a basic solution (con- 
taining a weak organic base) and with extrusion aid (methyl cellulose). It was then calcined at 600°C. 

The properties of the carrier (3B) are presented in Table 3. This carrier exhibits a high purity, and a high 
45 surface area (380 rrtf/g). 

The carrier was then impregnated with hexachloroplatinic acid according to example 1 and calcined at 
420°C. The properties of the final catalyst (3C) are listed in Table III. Pt dispersion was been measured on the 
catalyst after reduction, following the procedure used in example 1. A good Pt dispersion was obtained, as well 
as a good catalytic activity. 

50 



55 
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TABLE III 



Physico-chemical properties of extrudates prepared fron dried gel and 



the catalyst obtained therewith 



10 



Samples 
Ref . 



Dry gel powder 
3A 



Extrudates 
3B 



Catalyst 
3C 



15 COMPOSITION (vt%) 

Al 2°3 
Na 2 0 

K 2 0 

Fe 2 0 3 

CI 

SO, 



20 



25 



13 

0.024 
0.005 
0.034 

0.007 



Pt 



13 

0.030 

0.005 

0.033 

0.15 

0.008 

0.75 



30 



35 



SURFACE AREA 

(mVg) 
PORE VOL.<1000A 

(ml/g) 
AVER. PART. DIAM 
(mm) 



363 



0.69 



389 



0.70 



308 



0.65 



1.6 



40 



45 



50 



-CHEMI SORPTION 
(/irool/g) 
SURFACE H ? (X) a 



47.0 
61.1 



MICR0TEST ACTIVITY 

h 

Aromatic conversion 

est cat. vol. 
K 2 est Pc wt. 



71 
7 
17 



55 



a) cf example 1 

b) cf example 2 
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Exam pi 4 

A catalyst was been prepared according the recipe of Example 1 but using kaolin as xtrusion aid (5% 
kaolin vs oxides). Pt content after impregnation with htPtCle was of 0.48% wt while Pt dispersion was found 
5 to be of 76%. 

When evaluated in the microactivtty test described in example 2, the resulting catalyst with only 0.48 wt% 
Pt showed a kerosene hydrogenation activity about 30% higher than the reference catalyst R1 of example 1. 

It was been used to process a hydrocarbon feed boiling in the range 200-280°C. Table IV is presenting 
the feed properties while Table V is describing the operating conditions. 
10 Results obtained with said catalyst are showed in Table VI and compared to those obtained using the ref- 
erence commercial catalyst R1 of example 1. 





TABLE IV 




15 


FEED PROPERTIES 




Density 


0.827 




Aromatics FIA (vol.%) 


30 


20 


Aromatics High Pressure Liquid Chromatography 






mono aromatics (wt%) 


33.0 




diaromatics (wt%) 


2.2 


25 


Sulphur (ppm) 


122 




Total Nitrogen (ppm) 


10 




Basic Nitrogen (ppm) 


8 



30 

TABLE V 





OPERATING CONDITIONS 


35 


Pressure (10 5 Pa (bar)) 


45 




Hydrocarbon (Nl/I) 


500 




Liquid Hourly Space Velocity (LHSV) (l/l.hr) 


1 


40 


Temperature (°C) 


260. 280, 300 




2 days between each conditions 





Table VI 



RESULTS OF CONVERSION 


Conversion at 


New Catalyst Ex.4 


R1 Catalyst 


260°C 


90 


35 


280°C 


100 


58 


300°C 


100 


72 



55 

EXAMPLES 

An extruded catalyst (5A) was prepared f Mowing the procedure described in exam pi 4, xcept that 0.7 
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wt%R was deposited n the carrier. 

The catalyst properties are shown in tab! VII. 

100 ml of xtruded catalyst SAwere then load d in a tubular isothermal reactor and used to hydrog nate 
aromatics from a herosene cut Hi feedstock properties and the reaction conditions are shown in tables VIII 
5 and IX respectively. A comparative trial has been carried out using 100 ml of the reference catalyst R1 (3 mm 
pellets). 

The results of both tests are presented in table X (catalyst 5A) and XI (catalyst R1). They show that the 
new catalyst formulation (5A) prepared using the new silica-alumina carrier and the impregnation procedure 
has an improved activity compared to catalyst R1. This improved activity will result in longer cycle length. 

10 

Table VII: 



Properties of catalyst 5A 


Catalyst 


5A 


Ref.RI 


Pt(wt%) 


0.72 


0.61 


AI2O3 (wt %) 


13 


12 


Na20(wt%) 


0.007 


0.088 


K 2 0(wt%) 


0.013 


0.006 


Fe20 3 (wt%) 


0.15 


0.046 


Cl(wt%) 


0.21 


0.12 


S0 4 (wt%) 


0.007 


0.15 


Surface area (nvVg) (final catalyst) 


304 


374 


Particle diameter (mm) 


1.7 (extrudates) 


3 (pellets) 


S orbed H 2 (micromol/g) 


53 


24 


% dispersion 


72 


39 



35 



40 



45 



50 



55 
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Tab! VIII: 





F ed properties 


5 


Sd aravftvM5/4°Ci 


0.838 




Sulfur fonmi 










10 


- basic 






- total 


<iu 




Plach rutin t (°C*\ 


lUO 


TO 


N/ictrocitv /9WtO°C (c<zt\ 


9 QQ 




PmoTinn rwwnf i°f*\ 

ricezirig puini \ 


-1 f 




omoKe poini utuiij 


-in 

IO 




nO I IVI U 1 0 la "In \VUI70/ 






- aTOfTiatiCS 


z4 




- oierins 




OK. 

ZD 


- saturates 


tc 
76 




l_JD| /"* ammalSne / lA/ fO/ \ 

MrLv/ arornatlCS \Wi7bJ 






- mono 


IT 


on 


Al 
- Ol 


4 




- in 






weiane inaex 


Ol .45) 


35 


AQTWnftfi nictillatinn (°C\ 

MO 1 IVIL/OO UlollIIalKJIl ^ v/ 






IRP 

lor 


990. 




O 7DYCJ1 


Z4o 


40 


IU7D 


9S^ 
ZOO 










50% 


268 


45 


70% 


275 




90% 


286 




95% 


292 


50 


FBP 


299 




Simdist 180- 


1.5 
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Table IX : Operating Conditions 

Catalyst : Test : catalyst 5A (1.7 mm extrudates) 

Comparative trial : catalyst Rl (3 mm pellets) 

Feedstock : kerosene (table VIII) 

LHSV : 1.0 to 2.5 v/v.h 

Temp- : 250 - 300 °C 

Total pressure : 45 barg 

Quench with product : liquid product/feed quench : 0.3 1/1 
Gas/oil ratio : 500 Nl/1 
Hake up gas : 100 X H2 

(LHSV - liquid hourly space velocity - volume liquid feed/volume 
catalyst/hr) 



11 



EP 0 669 162 A1 



Tab le * : Dearonatlsation of kerosene on catalyst: 5A - Product properties 



5 



10 



15 



30 



Catage (days) 


3 


4 


7 


8 


14 


21 


Temperature (°C) 


275 


275 


275 


275 


248 


275 


LHSV (h-1) 


2.1 


2.1 


2.6 


2.6 


2.1 


2.1 


C5-180+°C 












• 


Sp. gravity (15/4°C) 


0.759 


0.759 0. 


762 


0.777 


0.786 


0.789 


Sulfur (ppm) 




41 




5 


38 


33 


Basic N (ppm) 




5 




3 


<1 




Total N (ppm) 




<10 




<10 


<10 




180+*C 














Sp. gravity (15/4°C) 


0.823 


0.823 0. 


825 


0.825 


0.830 


0!828 


Sulfur (ppm) 


3 


10 


<2 


4 


4 


6 


BasicN (ppm) 




11 




9 


<1 


<1 


TotalN (ppm) 




12 




<10 


<10 


<10 


Flash point (°C) 




104 




103 


106 


107 


Freezing point (°C) 




-16 




-16 


-15 


-16 


Viscosity @40°C (est) 




2.97 




2.97 


3.13 


3.09 


Smoke point (mm) 




29 




29 


25 


30 


FIA olefins (vol X) 


0 


0 


0 


0 


0 


0 


FIA aromatics (vol Z) 


2 


2 


3 


5 


9 


7 


FIA saturates (vol X) 


98 


98 


97 


95 


91 




HPLC mono (wtX) 


2.0 


1.9 




2.9 


9.6 


5.3 


HPLC di (vtX) 


0.0 


0.1 




0.0 


0.0 


0.0 


HPLC total (wtX) 


2.0 


2.0 




2.9 


9.6 


5.3 


Cetane index 




56.8 




57.3 


54.5 


55.4 


Distillation ASTM D86 














IBP 




238 




239 


240 


242 


5X 




249 




250 


254 


255 


10X 




252 




252 


257 


256 


30X 




260 




261 


262 


263 


50X 




268 




269 


269 


270 


70X 




276 




276 


276 


277 


90X 




288 




288 


288 


288 


95X 




293 




294 


294 


295 


FBP 




300 




302 


299 


300 


Aromatics content of 


feedstock 


: 24X (FIA) 











40 



45 



50 



55 
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Claims 



1. Process for preparing a silica-alumina carrier by using the following steps : 

(a) mixing an aluminum compound with a silicon compound to btain a soluti n, said aluminum com- 
pound b ing chosen among aluminum aJcoholate and aluminum carboxylate, and said silicon com- 
pound being chosen among silicon alcohoiate and siloxane compounds; 
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(b) hydrolysing the solution from step (a) under acidic conditions at a temperature comprised between 
50°Cand150°C; 

(c) cooling the mixture coming from step (b) in order to btain a gel; 

(d) processing the gel from step (c) to obtain a paste by eliminating the excess of volatil compounds 
5 such as acid and water; 

(e) extruding the paste coming from step (d) under the form of extrudates; 

(f) calcining the extrudates from step (e) at a temperature comprised between 300°C and 700°C for at 
least a few hours to remove the organic materials and moisture. 

10 2. Process according to claim 1 wherein the aluminum and silicon compounds are aluminum and silicon al- 
cohol ates and each alcohol ate chain of the Al and Si alcohoJates comprises from 1 to 4 carbon atoms. 

3. Process according to claim 2 wherein the Al alcoholate is Al isopropytate and the Si alcoholate is Si(OEt) 4 
or Si(OMe) 4 . 

15 

4. Process according to any one of the preceding claims wherein the solution obtained at step (a) preferably 
comprises from 9 to 25% by weight of aluminum expressed as oxide versus total oxide. 

5. Process according to any one of the preceding claims wherein the hydrolysing step (b) is performed under 
20 weak acid conditions (pH comprised between 2.5 and 4). 

6. Process according to any one of the preceding claims wherein the processing step (d) preferably consists 
of a drying step performed at a temperature comprised between 20°C and 100°C. 

25 7. Process according to any one of the preceding claims wherein the extrudates formed at step (e) have. a 
size lower than 3 mm, preferably lower than 2mm. 

8. Process according to any one of the preceding claims wherein before the calcination step (f), the extru- 
dates obtained at step (e) hereabove are allowed to dry between room temperature and 150°C. 

30 

9. Process according to any one of the preceding claims wherein the paste obtained at step (d) is blended 
with kaolin in an amount up to 10 parts for 100 parts silica-alumina. 

10. Silica-alumina carrier obtainable by a process according to any one of the preceding claims. 

35 

11. Process for preparing a hydrogenation catalyst by depositing one or more metals of Group VIII on the sil- 
ica-alumina carrier according to claim 10 . 

12. Process according to claim 11 wherein the impregnation is performed with a solution of a salt and/or com- 
40 plex of platinum and/or of a salt of palladium. 

13. Process according to claim 12 wherein the impregnation is performed by using an acidic complex of Pt, 
the pH of the Pt complex solution being comprised between 0.5 and 3, preferably 1 and 2. 

45 14. Process according to any one of claims 11 to 13, wherein the catalyst comprises from 0.1 to 1.5 wt% of 
Group VIII metals. 

15. Silica-alumina supported catalyst obtainable by a process according to any one of claims 11 to 14. 

50 16. Use of a catalyst according to claim 1 5 for reducing the aromatic hydrocarbon content in a hydrogenation 
process of hydrocarbon streams. 
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